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MENA WISP, 17 July 2012
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Given known radiative energy inputs, how 
much water loss is required to keep the 
soil and vegetation at the observed 
temperatures?
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WATER BALANCE APPROACH ENERGY BALANCE APPROACH
(hydrologic modeling) (remote sensing)
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Daily Evapotranspiration – Orlando, FL, 2002
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We can’t manage 
               what we can’t measure …

Improved accounting for water diversions/sinks

Monitoring and managing agricultural water use and 
distribution within irrigation districts

Improved hydrologic monitoring (flood, drought, 
runoff)

Early detection of crop stress/failure

Improved crop modeling and yield estimation

WATER ACCOUNTING AND FOOD SECURITY

Nile Basin Project, 7 May 2013



Landsats 4,5,7 – visible, near infrared bands: vegetation amount

EXPANSION of IRRIGATION



Landsat 8 – thermal infrared bands: vegetation status and water use

10.8 µm Brightness Temperature [C] 12.0 µm Brightness Temperature [C]

Close-ups of growing 
and non-growing 

fields
~0.5 km

CONSUMPTIVE WATER USE

LAUNCHED 

11 FEB 2013!
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WATER
MANAGEMENT

DROUGHT
MONITORING

FOOD AND WATER
SECURITY

Nile Basin Project, 7 May 2013



… Water Management
APPLICATIONS FOR SATELLITE ET

Nile Basin Project, 7 May 2013
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Nile Basin Project, 7 May 2013
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Nile Basin Project, 7 May 2013
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RAIN

Rainfed soybean – SMEX02 (Iowa)

Nile Basin Project, 7 May 2013



… Monitoring Drought
APPLICATIONS FOR SATELLITE ET

Nile Basin Project, 7 May 2013
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Atmosphere-Land Exchange Inverse Model (ALEXI)  
(Anderson et al., 1997, 2007)

Nile Basin Project, 7 May 2013
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2012 FLASH DROUGHT

Nile Basin Project, 7 May 2013
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hrsl.arsusda.gov/drought

Nile Basin Project, 7 May 2013



… Food and Water Security
APPLICATIONS FOR SATELLITE ET

Nile Basin Project, 7 May 2013
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Indian Ocean

Nile Basin Project, 7 May 2013
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Daily Evapotranspiration
9 February 2008

Nile Basin Project, 7 May 2013



MONTHLY AVERAGE LATENT HEAT
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African Monsoon Multidisciplinary Analysis (CNRM, CESBIO)

BENIN

NIGER

MALI

Nile Basin Project, 7 May 2013

Flux towers
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Inland Niger Delta, MODIS 



2007 NOVEMBER
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Lake Chad and Logone floodplain, MODIS 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Nile Basin Project, 7 May 2013
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Evaluate regional water use (existing 3-km maps)

Nile Basin Project, 7 May 2013

Investigate patterns in 
water use across irrigation 
districts (Landsat, 30 m)

Conduct quantitative 
validation at measurement 
sites
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Satellite Evapotranspiration

Monitoring water use at field to continental scales

Land-surface temperature conveys early warning of 
vegetation stress

Independent check on precipitation-based drought 
indices

Applications in global water and food security

hrsl.arsusda.gov/drought

Nile Basin Project, 7 May 2013
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